What Is Clairred Is: 

1. A method for measuring the thickness of thin film, 
cxxrprising the steps of: 

Irradiating light onto a sample having a composition 
in which a pattern formed onto the surface thereof is covered 
by an optically transparent thin film; 

detecting the reflected light generated by said 
sample due to the irradiation of said light, by means of an 
optical system; and 

L.~. 

n determining the thickness of said optically 

f = 

transparent film using spectral waveform information for the 
j^l reflected light thus detected; 

Hi wherein surface area ratio information for said 

O pattern within the detection field of view of said optical 

[11 

W system is used in the step of determining the thickness of 
§ said optically transparent film. 

2. The method for measuring the thickness of thin film 
acoDrding to claim 1, wherein the width of the pattern formed 

on the surface of said sample is 1 [mora smaller dimension. 

3. A method for measuring the thickness of thin film, 
carprising the steps of: 

irradiating light onto a sample in which a plurality 
of layers of films are formed and the surface thereof is 
covered by an optically transparent tnin film; 

detecting the reflected light generated by said 
sample due to the irradiation of said light, by means of an 



optical system; and 

determining the thickness of said optically 
transparent film using spectral waveform information for the 
reflected light thus detected; 

wherein, in the step of determining the thickness of 
said optically transparent film, regional models having a 
plurality of layer structures are established, the waveforms 
of the reflected light from said regional models are 
calculated, and the thickness of said optically transparent 
J!! film is determined by fitting, using said calculated waveform 
5 information and the spectral waveform information of the 

hj detected reflected light. 

- 

ili 4. The method for measuring the thickness of thin film 

p according to claim 3, wherein said regional models include 

Tti 

5| regional models in which the reflected light from said pattern 
jj! is mixed with the reflected light from the layer below said 
pattern. 

5. The method for measuring the thickness of thin film 
according to claim 3, wherein a plurality of layer structures 
are established in said regional models, and the regions where 
these respective structures border each other are established 
as separate structures. 

6 . A method for measuring the thickness of thin film, 
corprising the steps of: 

irradiating light onto a sample having a composition 
in which a pattern formed onto the surface thereof is covered 
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by an optically transparent thin film; 

detecting the reflected light generated by said 
sample doe to the irradiation of said light, by means of an 
optical system; and 

determining the thickness of said optically 
transparent film vising spectral distribution waveform 
information for the reflected light thus detected; 

wherein, in the step of determining the thickness of 
said optically transparent film, a regional model is 
;I7 established which takes into account a region where the 
|| reflected light from said pattern and the reflected light from 

Id the layer beneath said pattern are mixed, the waveform of the 

V 

if! reflected light from the regional model thus established is 
0 calculated, and the thickness of the optically transparent 

film cxjvering said pattern is determined using the waveform 

information thus calculated and the spectral waveform 

information of said detected reflected light. 

7. The method for measuring the thickness of thin film 
according to claim 6, wherein the width of the pattern formed 

onto the surface of said sample is 1 \xm or a smaller dimension. 

8. A method for measuring the thickness of thin film, 
comprising the steps of: 

irradiating light onto a wafer surface; 
detecting the reflected light from said wafer- 
surf ace generated by said irradiation of light; and 

measuring the film thickness on the basis of the 
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reflected light thus detected; 

wherein, in the step of measuring said film 
thickness, measurement points are determined using spectral 
data from said detected reflected light; 

9. The method for measuring the thickness of thin film 
according to claim 8, wherein said measurement points are 
determined using Information relating to the position and size 
indicating the maximum value or minimum value of the spectral 
data of said reflected light. 

10. The method for measuring the thickness of thin film 
acxxxrding to claim 8, wherein frequency analysis of the 
spectral data of said reflected light is performed and said 
measurement points are determined on the basis of the results 
of said frequency analysis. 

11. The method for measuring the thickness of thin film 
acxxjrding to claim 8, wherein the surface area ratio of the 
structure to be measured within the measurement field of view 
is deterniined from the spectral data of said reflected light, 
and said measurement points are determined using the surface 
area ratio information thus determined. 

12. An apparatus for measuring the thickness of thin 
film, comprising: 

irradiating means for irradiating light onto a 
sample having an optically transparent thin film formed onto 
the surface thereof; 

detecting means for detecting the reflected light 

56 



generated by said sample due to the irradiation of said light 
by said irradiating means, by means of an optical system; and 

film thickness calculating means for calculating the 
film thickness from the data detected by said detecting means; 

wherein said film thickness calculating means 
determines the thickness of said optically transparent film by 
using surface area ratio information for said pattern within 
the detection field of view of said optical system. 

13. The apparatus for measuring the thickness of thin 
pj film according to claim 12, wherein said detecting means 
m detects light in the wavelength band of 400 - 800 rm. 

yj 14. Hie apparatus for measuring the thickness of thin 

r; 

Ifl film according to claim 12, further conprising measurement 
5 : point determining means for determining measurement points 

using spectral data for the reflected light detected by said 
'"Z, detecting means. 

15. The apparatus for measuring film thickness according 
to claim 14, wherein said measurement point determining means 
determines measurement points using information relating to 

the position and size indicating the maximum value or minimum 
value of the spectral data of said reflected light. 

16. The apparatus for measuring film thickness according 
to claim 14, wherein said measurement point determining means 
performs frequency analysis of the spectral waveform data of 
said reflected light and determines measurement points having 
desired conditions on the basis of the results of said 



frequency analysis. 

17. The apparatus for measuring film thickness according 
to claim 14, wherein said measurement point determining means 
determines the surface area ratio in the measurement field of 
view of the structure being measured from the spectral data of 
said reflected light and determines measurement points using 

the surface area ratio information thus determined. 

18. An apparatus for measuring the thickness of thin 
film, ccmprising: 

h iriadiating means for irradiating light onto a 

3 

sample having an optically transparent thin film formed onto 

U the surface thereof; 

| 

Hi detecting means for detecting the reflected light 

O generated by said sample due to the irradiation of said light 

W 

% by said irradiating means, by means of an optical system; and 

film thickness calculating means for calculating the 
film thickness frcm the data detected by said detecting means; 

wherein said film thickness calculating means 
establishes a regional model ccmprising a plurality of layer 
structures calculates the waveform of the reflected light from 
said regional model, and determines the thickness of said 
optically transparent film by fitting, using the waveform 
information thus calculated and the spectral waveform 
information of the detected reflected light. 

19. The apparatus for measuring the thickness of thin 
film according to claim 18, wherein said detecting means 
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detects light in wavelength band of 400 - 800 nm. 

20. The apparatus for measuring the thickness of thin 
film according to claim 18, further comprising measurement 
point determining means for deternoning measurement points 
using spectral data for the reflected light detected by said 
detecting means. 

21. The apparatus for measuring film thickness according 
to claim 20, wherein said measurement point determining means 
determines measurement points using information relating to 

g the position and size indicating the maximum value or minimum 
5 value of the spectral data of said reflected light. 

E* 

y 22. The apparatus for measuring film thickness according 

m 

If] to claim 20, wherein said measurement point determining means 
Q performs frequency analysis of the spectral waveform data of 
= y said reflected light and determines measurement points having 

desired conditions on the basis of the results of said 

frequency analysis. 

23. The apparatus for measuring film thickness according 
to claim 20, wherein said measurement point determining means 
determines the surface area ratio in the measurement field of 
view of the structure being measured from the spectral data of 
said reflected light and determines measurement points using 
the surface area ratio information thus determined. 

24 . A method for measuring film thickness comprising the 
steps of: 

irradiating light onto a particular chip of a 
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plurality of chips on a wafer formed with a plurality of chips 
whereon a circuit pattern and an optically transparent thin 
film for covering said circuit pattern are formed 
respectively; 

detecting the light reflected by the particular chip 
region of said wafer due to said irradiated light; 

determining measurement points for measuring the 
film thickness of said optically transparent thin film on said 
wafer by using information for the spectral waveform data of 
P the reflected light thus detected; and 

m measuring the film thickness of said optically 

M 

fjy transparent thin film at said measurement points, by 

ijj successively irradiating light onto the measurement points 

O thus determined. 

m 

*M 25 - l^e method for measuring film thickness acxx>rding to 

£T claim 24, wherein, in said step of determining said 

measurement points, measurement points are determined by using 
information obtained by frequency analysis of the spectral 
waveform data of the reflected light thus detected. 

26. The method for measuring film thickness according to 
claim 25, wherein the measurement points are determined by 
using information for the high-frequency component intensity 
and the low-frequency component intensity obtained by 
frequency analysis of the spectral waveform data of the 
reflected light thus detected. 

27. The method for measuring film thickness according to 



claim 24, wherein, in said step of determining said 
measurement points, the measurement points are determined by 
using information for the waveform periodicity of the spectral 
waveform data of the reflected light thus detected. 

28. The method for measuring film thickness according to 
claim 24, wherein, in said step of deterniining said 
measurement points, the measurement points are determined by 
using information obtained by fitting the spectral waveform 
data of the reflected light thus detected with logical 

JT waveform data. 

29. A method for fabricating semiconductor devices, 
ijj comprising: 

i 

Ul a film forming step for forming thin film on a 

C substrate; 

m 

Hi 

a CMP step for processing the thin film formed on 



an exposure step for coating resist onto said thin 
film thus processed and exposing a pattern thereon to light; 

an etching step for etching said CMP processed thin 
film, using said exposed resist as a mask; and 

a step for irradiating light onto the substrate 
having undergone said film forming step or the substrate 
having undergone said CMP step, detecting the reflected light 
from said substrate generated by said irradiation, obtaining 
spectral data for said reflected light, and measuring the 
thickness of the thin film on the substrate using the spectral 



data, to an accuracy of 10 nm or less; 

wherein the process conditions of at least one 
process of said film forming step, CMP step, exposure step and 
etching step is controlled using the results measured in said 
measuring step. 

30. The method of manufacturing a semiconductor device 
according to claim 29, herein, in the step of measuring the 
thickness of said thin film, regional models comprising a 
plurality of layer structures are established, the waveform of 
the reflected light from said regional models is calculated, 
and the thickness of said optically transparent film is 
deterrnined by fitting, using the waveform information thus 
determined and the spectral waveform information of the 
detected reflected light. 

31. The method of manufacturing senaconductor devices 
according to claim 30, wherein said regional models include 
regional models in which reflected light from said pattern and 
reflected light from the layer beneath said pattern are mixed. 

32. the method of manufacturing semiconductor devices 
according to claim 29, wherein the regions where the 
respective structures border each other are established as 
separate structures in the regional models comprising said 
plurality of layer structures. 

33. A method for inanufacrturing semiconductor devices, 
comprising: 

a film forming step for forming thin film on a 
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substrate; 

a CMP step for processing the thin film formed on 
said substrate; 

an exposure step for coating resist onto said thin 
film thus processed and exposing a pattern thereon to light; 

an etching step for etching said CMP processed thin 
film, using said exposed resist as a mask; 

a step for irradiating light onto the substrate 
having undergone said film forming step or the substrate 
jjj having undergone said CMP step, detecting the reflected light 
~t from said substrate generated by said irradiation, obtaining 
Id spectral data for said reflected light, determining 

u 

If! measurement points using this spectral data, and measuring the 
y- thickness of the thin film at each of the measurement points 

ru 

jjf thus determined; and 

0 

■" a step for measuring the thickness of the thin film 

on the substrate having undergone said film forming step or 
the substrate having undergone said CMP step, at each 
measurement point determined using the spectral data of said 
reflected light as obtained by detecting the reflected light 
of the light irradiated onto said substrate; 

viherein the process conditions of at least one 
process of said film forming step, CMP step, exposure step or 
etching step is controlled using the results measured in said 
measuring step. 

34. Hie method for manufacrbjrdxtg semiconductor devices 
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according to claim 33, wherein, in the step of measuring the 
thickness of said thin film, regional models comprising a 
plurality of layer structures are established, the waveform of 
the reflected light from said regional models is calculated, 
and the thickness of said optically transparent film is 
aetermined by fitting, using said calculated waveform 
information and the spectral waveform information of said 
detected reflected light. 

35. The method of manufacjturing semiconductor devices 
according to claim 33, wherein said regional models include 
regional models in which reflected light from said pattern and 
reflected light from the layer beneath said pattern are mixed. 

36. The method of manufacturing semiconductor devices 
according to claim 33, wherein the regions where the 
respective structures border each other are established as 
separate structures in the regional models comprising said 
plurality of layer structures. 
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